Specific disulfide formation in the oxidation of HIV-1 zinc finger protein nucleocapsid p7.
In vitro oxidation of the HIV-1 nucleocapsid protein p7 by the C-nitroso compound 3-nitrosobenzamide (NOBA) has been investigated. When reconstituted p7 was incubated with NOBA, three disulfide bonds were formed per molecule of p7, Cys 15-Cys 18, Cys 28-Cys 36, and Cys 39-Cys 49. These were identified using the proteolytic enzyme endoproteinase Lys-C and mass spectrometry. When the denatured protein (Apo-p7) was incubated with NOBA, a more random pattern of multiple S-S linkages was found. Oxidation of reconstituted p7 also occurred on treatment with cupric ions (Cu2+), and the same three major disulfide bonds were formed as in the reaction with NOBA. These results suggest the interpretation that the oxidation reaction occurs at the zinc-binding centers while zinc cations are still bound and that the two zinc fingers are not identical in their chemical properties. This latter point is consistent with the independent biological roles reported previously for the two fingers in the viral infection cycle.